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(54) ULTRASONIC DIAGNOSTIC DEVICE 

(57)Abstract: 

PURPOSE: To provide an ultrasonic diagnostic device in which 
blood quantity can be measured at high precision by integrating 
average values or maximum values of adjacent blood speeds for 
blood vessel cross sections to determine the blood quantity. 
CONSTITUTION: A speed computation part 4 is connected to an 
output of a wave transmitting/receiving circuit 2 through a 
phase detector 3, a clutter component-eliminated signal is 
frequency-analyzed at real time for every multiple points in two 
dimensions to measure an average speed of one frame, and it is 
memorized in a frame memory 5 in order. A profile formation 
part 1 3 is connected to the frame memory 5, average speeds of 
the same number in plural speed profiles are supplied for 
average processing, and the maximum value in the average 
speeds is detected to form a new speed profile. The formed 
speed profile is inputted to an instantaneous flow measuring 
part 1 4, a blood vessel diameter at a cardiac phase when the 
frame is scanned, and a cross length are inputted from a blood 
vessel diameter measuring part 1 1 and a cross length 
measuring part 15 respectively, and instantaneous flow rate is 
measured based on the speed profile, and blood diameter or 
cross length. 




2 

J 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 



21.06.2000 



06.1.20 10:49 AI\ 



<m>b*mhm> (j p) 02) & ffl §^ ^ $g (A) <iimmwwwhw* 

#51^7-23951 



(43)^18 B 7 ^(1995) 1^270 



(SDIntCL* 


8/06 


mtxrjpur? /J r j5b<xw ^ 


1* 1 




A6 1 B 


9361 — 4C 






5/0285 












7ROQ ^ /"» 

/ DOO » ^ 


ACID 

Ao 1 B 


5/ 02 3 4 0 H 










S*^»6 OL 11 H) 








/Ti\ hi pg? i 


000003078 












(22)£BHB 




*«5^(1993) 7^9 B 




w^;nja;ii«m#K«i;ifi]72Stt 








<71)fflPA 


000221214 




















ffi*»*HJ5TfTF5±1385#CD 1 










it» ftff 










ffi**^cBSrfrTH±1385#CD 1 *fo££ 






























ffi*#*HJgTlTT5±1385#(3 1 


















(74)ftSA 





(54) C3gw©=&«!] mtmmmm 



(57) [gift] 




sjia^s#s*> bans ti *s«m-sf t > x ^*©jfli 

i. 
i. 

astasia** s a^j s n &sflMre i >tm®i 

T 5 C £ tc J: 0 MS ^ a y 7 -Y )\, Srfmr S ¥ig £ . 

r * c t cc«t »3 jjifiaa^fes^i £jyrr * ct^ 

f&tt©&-i>B$ffl{cj£ crafts tt s^S^ s 6 fed* s 
ctzmmtTzm-xmi xim^m 2 1 ais©ae^&i£ 

[ft*^4 3 e#j£j£5£Cc»^*tttfc#rt©iftijfc&tt 
loia^igfcr^etiftijfii'gs^iatt-r-s^Si . 

icj: K> skikMi^tb £ £ C £ f 

&m%i&.ict6\,>x> 

¥£3£j£«>S*©£. 

Bffia^aB#ra*fe'3 (otfmmt mzM&mm *>tc k> ©¥ 
BWigmic^tx . 

£#«>£#©£. 

tiria#f3(CT3?4f)?> n/cit^c^a^-©jfli^if $8 J: o — 



ftffi¥-7 - 2 3 9 5 1 

2 

[000 1 3 
[00023 

ifctfKffi#Rj&-c*s;©;£©6£{c, $>£igg:/a 
*js©y> yvtwmt*:m^xik&Lm*&i£>x^z,. & 

[0 0 0 33 S/c. — ©tBfcHgtt. — HittJWlB 

©^B$ffi©£& 2>1®5&©B8B$jiLij!Eg£tt]|§C-3- £ C £ 5C «fc 

ftt>%*ttu»i 1 -btmmmK..bi&wi&mcxmz c 

£#-C*.S. 

[00043 c©«i:5ftjfiissai©n-«'jtc«yi:© 

[0 0 0 53 */c*fl 2 tcii. — ^JfiKJ: SlgmsoSUje 
fi©B#R3#JS#6££- < T5Ci«>iT»^„ o^u. 

^u-Au-h^iifdf)^,!:. ^tnc^itmuxv>y>j 

&7ay 7 A*i#W«:«n,»fe©ttti). jfiLttjiOltffl 

[ooo6)»3(c. tt«BHBacausp>a?tt. — 1&» 

X. *WiSflbMJ^Oifr^ffl-eB. ita^7>^/j:i'©gj 
^t? jia^}gtg*Jffir O . chKi, r ifiiijfcfi©itt|ijifif 

[O0 073 f4(C, ftStSL^-rXtci^HtfiW^K:^ 
^S«:Bjlii«E*s|?«E-rSKfe*.*»to6rS»±JfllSE 
*M??5ELii^fe©iO-CjfllijgS*SffS!j3iarL4 5. 0 

5tc. ^s^{c«tsa»ift©ifiis!Efi3>s-7-r^^»ffliL/r 

[o o o 8 3 *6ic. sk'smitmmcmcxmtn 
mffi<£\t?^x<o.bmtax$km<Ds!n.w&zm^x8i 

[ooo93»7(c, — ga:tcjfiigs«. j&e©a^-r-5. 



(3) 



ftm¥-7 - 2 3 9 5 1 



*t-r ±a* *) ipibmmr s $ -coy?- 2%ucd-> y 

V> y * 5 im-o T fc«>. 

[0010] 

[0 0 1 1 ] 

[ISM£JJS&-r-3ft:i!>©3MS] *^Hjtt % fi^jgtf-A 
[00 12] 

[00 13] * 



-r^T©{ig©ii&g^ * h frttihZ, c i «^wr& 

t,>©t\ **7^>±©g.{4gcc-3u-r©.&j>fEji-'<£ k 
JU**af> . fc? 5 y > ^fiC©»/jN®f9 £ ©ft 

-ca-tttcafi^ifi tr- a •& ? * * * ttm 

©If > tW»© 5 * * WC ^JS© C i 4 (, » 5 . 

©ftgCiK^iaie-rS. H4«C©ftg[^ffi©Hft?§S-c* 

1f>yy >yf>?, SP'ttSP- sin0. rotijfll 

20 *) . i iiJto i g( : '?©Slf>7Vl'*©7 r -5f## ( i = 
1.2. • • •. n) . Vi «^-*©jfiifigjIS. Vditi 

[00 14] 
[81 ] 



n 


d 


S 




v i 




i = l 












n 












i = I 


d 


s 




v i / c o s 




n 


7t 


• 


S P 


' 2 - 6 (n, 


i ) 














n 












= 2: 


71 


• 


S P 


2 • s i n 2 






















S P 


= r o / n 





r o = r cr • c o s 0 
vdi=vi • c o s 0 



j I i j I 

S (n, i ) = M i | + — (n^Wig) 

; / i \ ■ 

i I NT( - j - i - 1 (n*<ffl|fc<50£ 

i '» 2 ' 

1 f ( I \ \ 

— {i = l NT —1+ j 

4 \ \ 2 / ' 



(4) 



«fH¥7-2 3 95 1 



[0015] C<DjZ ( 1 ) (iifgro *rJSt,vCft»-r 
Sfc^fcttfflU « (2) BKMWlrO^fflt^-ClWr 

swat, *6j&>&#&#Tfcw«<n>. 

[00 16] WTCCtf>^;k^^iSa^P^T^ 
Q=rds / - vdi 



i-l 
n 

i = l 
n 

i = l 
n 

si 

i - 1 



*a©I#W0r<&s. & tea 5 (cfc LP«^|g-9-> 
^u*£^©aiS«:*j^S7^^ LP" li. LP 

• cose-c*s„ ffe©fe^-»a3 tmcv&z. 

[0017] 
[&2] 



ds i • vd i / c o s 0 

s ' LP* 2 ' (S (n, i) • v d i / c o s 6 —(3) 
I'LP 2 - cosfl-i (n, i) <vdi —(4) 



[0018] C©5£ ( 3 ) OitSr o ^M^rrfSt 
S*§^«:<£fl§L<. sc (4) tflUKfiro'tfflt^ritKfr 

[ o o i 9 ] m i am i sensw©«teR*^r^p ? ?a 

3 n/cS^©Sg«i^35i h ft Z> . ft *> 7* a - :/ ni -b 

* f^m^^Mtcisssn-r. y-rsc-c^ mm 

<l?g|S]14?r-5A i$3»l3R 2 H3t 55f © y U - A 

U- hKU/c*^Tffig©ra£ffi^&e-A-e;i£<9JI 

[0020] &S&0SS2 ©fcH^fCte, (4tB^S3 * 

^iSEijafa^^i^s-r c <t cc «t 0 f ? yyts&m 
^>tcc k * 7" 7 m®m^to h >&m©m^© 

U 3 6KC©? 7?£J&#£|$£L;fcm^£2#7C© 

5Kj©^atgsn5. ^u-A.y^'jsfcttfw* 

[0021] ECG>-^ 0l>*iF) 7 K«-C>B#ffl h U 

##&£S8 Assign*. <i>n#ta f «; ##g£§38 w. e 
c g ji - n 7 tmm i> tc&mm icyi>~ ^mwizms 



tBff-StW:* iISU>yROM9. Jfll'gSfti'Jas 1 l/iS» 

mffltt«jgB 1 2 . — ^igmatfadaj 1 6 n 

Z. i£&l/>S?ROM 3 tt. — &te<D&<bmB*:1n?tl 

^£iHS«lHlSS2CcW;fjTS„ C©JSSu>^(ci£;Dr 

[0022] y U- A^* y 5 tC«. jfiLiJfS»©«iJ©tf5* 
iftSB&C^iS (RO I ) ZAJj-TZtctiXDRO I A;fc 
SB1 0 ft RO I A^JSBI 0«5f$L < «F 

5y^*'-Jl--C*S. C©RO!«. -£©RO I ftlcW. 

30 *a?a©7^^ia-c^^©c<i:^(,o. ?c*s. m&y" 

[0023] ztcy u-a^ y 5 tcujjitSftsijgiJ 1 
l*sgi^?n-5. ift^SftS'ISP 1 l©^IiS«02tCm 
ito-SSf+tUSP 1 1 a«> 7 1 — A>t'J5*i6RO 

i ©-^ ^ *^©^^iig?:»XA^; ^n?rB#ra# 

cn*fflc»rJai6K:^-oT^b-r.5ifii , g©S ; &— -6JS© 

40 ^©s^^^mi^«:ff-iij-r.s. «<u$ti(DjfiLea 
«. jfli'gs^*'; 1 1 b«cgg$n. ^taFu^* 

sui 4Km^-rs. 

[0024] 7U-A^tl)5 tCU^^fflftai] 

351 2*i«|j&;*nS. iE^B^fgitSiJIS 1 2B7U-A^ 
*y 5^6RO I W©fiES©.^ (a*B*-&^[) ©¥^ 
il^'&A^b^ ^©Stt*sSiSf SSB^ •o^O^ffi 

50 [0025] 36(C7U-A^ ; t'J5Ktt^n77-/;l' 



7 

mfcgp i 3 *qg ms ns. yu y 7 4 m%jsm 1 3 <om 

fiS«H3(c^-r„ g¥l 3 afUilttfc©^ 

a©iJB*CCti. -sp^SSIJ 1 3 b i&AtitfeWSP 1 3 c 
t &im 3 ti i> . C ©¥£tf&SSi3 1 3 b £ S*<fitfctHSp 

[0026] ¥Kj*SggB 1 3 b tt. n 7 r ic 

j)UDm— (PI— ggS*/c»IU— ^^^±©,-=5) CO 

■OH&ffliS*-£. LfcWoT, RO I Wt&WSlCWj fa's 

C002 7] &A-fiItfcajgB 13CIJ, ^©ilg^a 7 
r^;U©l^#^©¥:$jtg©tp©&*fiI£tfctHU frfc 

o i tffttttctt ^ jflieo^sbtgH^S^-r -5 «fc 5 tcwe 20 
snr anise. ifce©^tttc#5jig:/n:7T-.oi,©gi 

[0 02 8] WiiSlgB 1 3 b *s£tf©*ffi&ajgp 1 3 
A-^>^g|51 3d (J. W-Xl&mffll 3 b$?t(Ji^ii 

ffi*. ^i*v**©4j,&&H©f i --*£fi&'rs. 

[0 02 9] zfay 7 4 1 3 -Cf&SStifcfrfc 
4. 8tWftft#JSP 1 5 it. jia^*a7r 

[003 0] ?a7rY*fRSSl 3-CfME3ti 

^7 3 n s . c ©BtBfifcsn-sijsiJ ukb. j&esstiwss 50 



• #I9¥7 - 2 3 9 5 1 

8 

4. mfrfitHHfltl 5 *> 6 18»rg** A* il^;/ 
a 7 r ^ (JafcLfcSC (1)4 

fctts; (3) *afflr*6*«jiii«s*ffli>. se/csc 

(2) £/ctt5$ (4) £affir&£frUWffft£JSl,> 

[0031] c©KB$s&Htt. — c^fgmattS'jsp 1 e 
icmxtbjj s n s . -^ttigtaatffi'jaj 1 6 m*±j£ l 
tcj: ytcmm.mmmsn 1 frzmmmffiaMifiAuzti 

*. - AlHlifUttHNtF 1 6tt. <frl*tBh y#lft£S8 

[0032] mvmmsmsi 1 4 rsf-awofcBiBSiJKgi 

[0033] acK*wtw©fpffl-3t»-raswr s. uss 
tcjfiias^sHwriiaiirtc. — ^^^©iies©^ 

(i. ±^LfcS; (2) {> (4) «ffit»2«dtc»i£»«( 
i^i^leISS2*^7*D-7'i©S®sj)^-{c— ^©^ 

^»)iiLiiifi$ns. c©^oigL/S«c. i^«jgrS)t4*s 

m)*-C&m2ti. *©g<s<t#tti£3fc@gg2-Cj£fi 
B#i«iS©§ft}&iSH4^^f,n?.„ **J t C©i*S 
^^ff -jfci *©'C^tB©#*^i>ll#tB h y *MS8 
*>6iia:b>^ROM9tca^$tl-5. H<D,bB$mc*t 
jST-SilS U>i>*sjSSU >y R OM 9 *>6i£gS£[5I8g 
2(cfcB^$n^„ 3MS*@SS2-C , tt»f0ig«3*s> t j:tii5ffl 
T&/h©gj|&j£ftU>>HC^J!;S;h.-5>„ L//c36$oT. 

[0034] i&gjgisi3§2 ©ttj^jfj, mm&m 3 -c«i 
issn. -?-fcjis«SLaj4-c 1 y^-Azmm-rzffi 
&-7b>j? xom*«c^ur r>»u ^ ^ a 

[0035] c©M^ia^±©jfiiijEa*ff«iJL,fc^gp^ 

(CRO I A^JgPl OtCioTRO y* 

* t-v->y)imm<D^Ttifr%m&yvy 7 j jimti, 
x&m-r & tftfi u - » ©fg^cc u /c*t r iiiR^ n 
c©jSiR«cL/c*J-5rRo 1 ©S5t©^*itiii-r 

5. ^6iZyZ2%i&m.y'uy 7 JJlsMtLtcm&OR 



9 

O I 4^t fl C©*§£\ RO I ttBW£TS4>fc< ti>2 

jfliS(D«aWBffl*$Ocfc^K:sssns. ccto r 

a, Rb, Rc O3$CD7^^^R0 I tC^Jhr^ 
* e COv^^Ra, Rb, Rett, *rtl?tl&m&7 

[0 03 6 ] $/c v 0 7«tf>^;!/$gfg^iieyn7T 
-OV«<!: Ltcm^<DRO I C£>*I£\ R O Itt 

CCfEESj-ii. ccttt, Ll , L2 . L3(D3#CDif 

li , L2 . L3». -s-tt-en^iis^cz^T^^ttr 
[0037] ccr, ro \<Dmm<DJimzm*^Tti 

4Hj&**ro i iursaastisjc^ccrntf. iRfrcc 

ffiWr**. Sfc. RO I ©*^4fS3E-r4C<!:«cJ: 
0, *©jft**-&KlTO<0**S (5 ****** J:tf1f 

>^ws««) tCcfc^^^>5) k:ro ufititmstis* 

[0 03 8 ] RO I^RSStlit, CCDROIrtCDl 

ihttSttWSl 1 attCOir-^SrM* 
-F«:JHHr6. COM*- K«*H8tc^-T. jfiiSg 
tHfftf 1 1 att. Wifiigig£hU--xir£ 0 *LT, i& 

c©«i&fl$ffl©jMfStt % tfS^^y l l bcc««s 
[0 03 9 ] C©ROIW©A5^ (IS«W> 

T^ttrajw*Koa^6, coait^-^ostt^siE 

T4iffifeB$ffi»JH ta-tb SriHJMTS. C©3!i*^ffi 

[0 04 0] «±C0»flWJ3«Tr * i > mmctKffiM<D 
ttWaWtoSft*. a«©BiEI««: k 3t««@i(S2*> 
6:?*p-:/ l (DfiJMfrT-Cc— 5t<DJl»!-C|gtt/N-;l/^35s« 



C6) 1$g§¥7 - 2 3 9 5 1 

10 

s. c<d«9«i,««c % ai(if§[fiitt^^fc$n, ctut 
Kcra#ifttr-A^«x*» (?£2) 3^, i 7 u 

[0041] sks&es»2<om^ {&mmm3-ctit 
r&ztx, *LTT&mmns&4~c i y\y-^m&nm 

[0042]flt, 15— 7U-A0RO \^<D±mS. 

yp^r AtoftOm 1 3CCfl^3ti4 B CCDt^ilO 
(C7n*TJ:^0C, ^4>-rf*yf¥ l 3 a^O^^'J 

Tit. W$k<D&m.y'v v r J Ji<Dm—&^<D&mT- £ 
20 ^2g7 , P7 7^«jn^ cftCcfcOJ&lbtc 

[0043] g^ffl^fcBgp 1 3 cttt, ISIfcDjI 

^m^n, 01 ltc^i^cc, mtctj:— ocDi£g^n 
7 7 >f;WW3ti^ ( COi^Ccir/c^att^o^T 

^ r A )V<DmSL y' P 7 r W ^« <!: lflL^{4a t (Dfflg 

w«a«ffc#*»±jqi*.6ti. cn^f*^r«r/c*iis 

zfay T A MfiMHtm* 3 ta^ . 

[0044] fr*>\ ^F^tefflgp 1 3 b <tS*fittfcWSP 1 

*ffcttita^P7T-r^ t ^A->?>^ggi 3 dtc« 

*&3n-S. COff/c^ii«^P7 7-Y;Hi, Bll2tc^ 
40 ^^«ict9, HIS«:ttilliSt*s»aEr4Cct>3&>^to6 

<d v x ^ cc ^ $ n ^> ^T^oas f*- * <d * Afii 

[0 045] C©J:^{cS6ti/c«g^P77^;Wt 
RBSXHH-ffiSB 1 4 i^»fgH-S'Jgp 1 5 A7J3 
^KSttS'JSP 1 5 r c <Dj$S^P ^ r ^ 



11 

(jMS^D^r <()m<Dm.r)ijicj:r>-cmvi$ti 
mmr * m m&#mi s n * . c ©tua* . 

C ©8t#rftf tS'JSP 1 5 V V > <J * A ©* # $ CD 

* I- ^©ffi&^J (vXZftfa) WAXtt 

[0046] SB^ijKfitf-aijSP 1 4 &CtJ. jfii»S^ * >; 1 

ttimsp i 4 (j. c©jfo^&i«Kfi©t,>ma>£jiiRT 
•5. coymmz. ±&utcj£ ( i ) s^«sc (3) i. 
^ (2) */c«s: (4) ©i>rn£ffit,>Tjfo^s£ftt»j 
T£a>©jglR«cufc*SortT*>.ft.&. jiS^p^T-/^ 

[0 04 7 ] C©BtB$a6Stt. 7 1/-AI/- RCI5I88L, 

ryr^w'ATJB&ifiiijsft. fti'jsn-s^tc. — 
tmmmmmi c©-^aigm 

fit*. 1 6tC^T«t^CC, f ^7 - U-f6©i 

Z>„ *^U-#tt. C©-,C*Sgffifi£&?f? 1^**6. 30 

m&-fn7 7 ■< ^nA^jd^coissK— &<,>*§•&©}&* 

D • A0 ^A0 
SI 3 (CtjV|~ «fc 5 CC. D«RO I cfJ^CDgggP. A0ti7 

* skips <fts) . A<nzj3&&mm mm) -em*. 
tr>y-t>7 , 'j>y«:5e 1 !iiiiEi, &i"T££. 
ffifflr. •7*£Pt8fiiA0£fg5gu -e-nccj:^— ^u- 40 

coo5 2] m2<D^mc&z>7 is-A^-ri'Xzm 

•7 u-A^i£:-r5^B§t§{i-t>--f *->H!fl-cfgii-f £© 



» #P8¥7 - 2 3 9 5 1 

12 

*^^iHiiS3n5. ttc. — A^mmmmnmssi 1 6 
fi*^»(c*3/c»3 w-ajf&mr z^mz&vzc <t#s 

a«*. ^Msrsj^frco-^aigtafiipi^cc^ 

[0048] — ^jaigfflfin-suai 1 6 tc«±ai//c <t t> 
— '6J6iguis^fifjaj i -c^tah y#A£S8 

^^^^nS^S^fi^^/ci #©'C>Bf5F*I£6£t2 

wtz>. cti<,c£->xffiM3.*sgrj:i l >— -o^sEtus** 

?#6*-l£„ CCD— >C^|gHJfi«. f^x^u-zeicHi 

[0049] jy±. — *»IBtfl«*«SVr4*ifi«:ov» 
T^-<fc^ t cniC^fK^C-SCi-Cl^tlcDje 
Wfi. tftfc^^tiil^LTi^J:^. 
B^r^?cJ:^(c. -^tt^c«fcS|gaificDi'J^f»S^i6j 

fe©£&oTL*5£l,^ P-ISi^* o fc. C C Ttt;*© 
«t 5 tt#S*ffll>r C ©NM&Jgtt-r -5 fe©r* 5. 
[0 0 5 0 ] ^l©^g<t It, 7U-AU-h©±P 

- h =&^"TS. 7 U-A YVlm&MtcTg-W* 
VCf<D&. ( 5 ) JCtST. 
[005 1 ] 

• • • (5) 

tt. ^Sjg|5ISS2{c<tor5l^5n-S. 
[005 3] C©J: ^ CCfcg^m J: JatfjfilifcfiSr^fS 

s-cffsg-rsctAifss. %*j±^©^t?«. ro 
M«:^«o|g$5:a©iiS ^^ffig u x #^©^b# 

o i rts*jis*iagp 1 8 «. ro i f*?©£{ag©its 
7 s u A>-ty5 ^^sbxo . -e©^i«jia>& 
^ta-r*. c©ssaa*ptoii»3©%u^rfeittipj 
ti%^:©jis u > ^^jisjssffi 2 a^i&kKMBrta 

^•T 5. J: ^ tcag U >^^$0®Si5 1 9 -cwarrs. c 
©Jr^^^Jcjr^i. H^©gSiitc^j5:3agu>^ 

/c*sg^«c ^ $ in z c t % < m ^ &b vxmmaif&x 

[0054] 



(8) 



9 5 1 



13 

fc«a^ii*jfii'g»fMtc-Di,>-c a^-r s c t k j: <d mis 

[HffiCDflWfcBWl] 

m i ] *^wcc«tse§js^»r^[s«D^ i mMMom 
m 2 ] m i ©jMssitfi'jsp©^*^^ » ^0. 

$<Dikmmmim.£imi-??>tcii><Dm&m. 
[0 5] r ^jimv->y')^mtLxisM 

[06] m&yay 7 -oiSAz^xztu-asgg.-rzm 

^CDRO I ink-fm. 

[07] mg.ya? 7 j Kmzv^yjim&tL-cmm 



14 



* [08] ^msoyitmmm-mrztctbicm i <Ditw 

[0 9 ] i£?jKB$*g^H-aiJ-r^fc*(c0 1 ©^BftiftiU 

sermons ro i F*3©*5.^ojj£ii©B#r^t%^ 



10 



20 



[010] 03©7-/ , >y^'Jgf(D§-7^>y^'J*JiH 
tST £ SS'/n 7 7 ^ ;U£7jVr0. 

[011] 03(O^teSSB*/c«^#filtBa5©^ 
Sfc «fc 0 *5 ?> ft 6 jig 7a y T -rt^^T 0. 

[012] 03©^A-y>ygptc«tSMSCCj;Off 6 
ftSiUS^a 7 t -f ;u^7nT0„ 

[013] zmmtim&zni-fm. 

[014] B#ra^fig^[Sj±3-|±S7U-Aix-i!r>X 
«r^T0. 

[015] < 7,y"\s4<D&jnWW%:7TC?m. 
[016] jIgU>y£^&*6^BmtSJ&£^-r:/ 
O ? £0. 
[^•^<D^] 

l-^n-:/, 3 -firtB^S. 4- 

7 — E S-^WIh'J^S. 9-Sg 
l/>yROM, 1 0-RO I A^SB. 1 1 -ifiLlr&itl'J 
SB, 1 2 •• j£^l$tBtt-aiJg|S> 1 3 '^07 7 -OUf&S 
95, 1 4-l8l^2J&BW-S'Jg|5 > 1 5 -ttKMHH*. 16 



8 



[02] 



14 



[010] 



1 la 



lib 



13b. 



[03] 

5 



13o 



13c 



~1 



.13d 



14 



i«1 i-2 


i -n 


R0 |V0l|V02l I S 


II IVtol 




Rto |Vbi|Vb2l 1 I 


1 1 iVfanl 



Rc ivcil\fc 2 l I I I I IV5TI 



C9) 



#l§¥7 - 2 3 9 5 1 



[HI ] 



CD 



v- 

is 



in 



Or-. 



<] 
I 



rO 



^ iifia 



ixi -HO 
^aha 



CM 



gr 5 



C0 



CM- 



3S 



2. 



O 



S£=tH 



CD 



h 



CD ^\ 
O I 



(10) 



#683F7 -2 3 9 5 1 




[05 J 

[07 ] 




lo fb 



CU) 



#g§¥7-2 3 95 1 



Vo 



[Bin 



[112] 



vb ■ 



Vc 



i-1,2 



EC6 




w « n F2 ra * F5 \ ? 7 ? ? 7° 1 



-Jt 



At 



1 3 J 




Fll FI2 FI3 Fl'4 



2*r 




ROI 



[HI 6] 









ROIrt 










< 

19 


< 

18 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-023951 
(43)Date of publication of application : 27.01.1995 



(51)Int.CI. 




A61B 8/06 
A61B 5/0285 




(21 Application number 


: 05-170435 


(71)Applicant 


: TOSHIBA CORP 








TOSHIBA MEDICAL ENG CO LTD 


(22)Date of filing : 


09.07.1993 


(72)Inventor : 


TSUJINO HIROYUKI 








SHIKI EIICHI 



(54) ULTRASONIC DIAGNOSTIC DEVICE 

(57)Abstract: 

PURPOSE: To provide an ultrasonic diagnostic device in which 
blood quantity can be measured at high precision by integrating 
average values or maximum values of adjacent blood speeds for 
blood vessel cross sections to determine the blood quantity. 
CONSTITUTION: A speed computation part 4 is connected to 
an output of a wave transmitting/receiving circuit 2 through a 
phase detector 3, a clutter component-eliminated signal is 
frequency-analyzed at real time for every multiple points in two 
dimensions to measure an average speed of one frame, and it is 
memorized in a frame memory 5 in order. A profile formation 
part 1 3 is connected to the frame memory 5, average speeds of 
the same number in plural speed profiles are supplied for 
average processing, and the maximum value in the average 
speeds is detected to form a new speed profile. The formed 
speed profile is inputted to an instantaneous flow measuring 
part 14, a blood vessel diameter at a cardiac phase when the 
frame is scanned, and a cross length are inputted from a blood 
vessel diameter measuring part 1 1 and a cross length measuring 
part 15 respectively, and instantaneous flow rate is measured 
based on the speed profile, and blood diameter or cross length. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The ultrasonic diagnostic equipment characterized by providing a means to scan analyte with an 
ultrasonic beam, a means to measure the flow velocity of a multipoint using the input signal outputted from 
said scan means, a means to detect the neighboring average or the maximum of a flow velocity, and a means 
to calculate a blood stream by integrating with said average or maximum about a blood vessel cross section. 
[Claim 2] The ultrasonic diagnostic equipment characterized by to provide a means scan analyte with an 
ultrasonic beam, a means measure the flow velocity of a multipoint using the input signal outputted from 
said scan means, a means create a rate profile by distributing said flow velocity in accordance with the rate 
profile shaft of arbitration, a means detect the envelope of said rate profile, and a means calculate a blood 
stream by integrating with the flow velocity of each location of said envelope about a blood vessel cross 
section. 

[Claim 3] The ultrasonic diagnostic equipment according to claim 1 or 2 characterized by having further a 
means to change the rate range which can detect said scan means according to each cardiac tense of 
pulsation. 

[Claim 4] In the ultrasonic diagnostic equipment which searches for the blood rate-of-flow information in 
analyte based on an ultrasound scan, and calculates a blood stream using this blood rate-of-flow information 
A means to ask for the diameter change of a blood vessel in 1 heartbeat, and a means to memorize the 
diameter of a blood vessel called for with said means, The ultrasonic diagnostic equipment characterized by 
providing a means to calculate a blood stream by reading the diameter of a blood vessel of said blood rate- 
of-flow information and simultaneous phase, and integrating with this blood rate-of-flow information about 
this diameter of a blood vessel from said storage means. 

[Claim 5] The ultrasonic diagnostic equipment characterized by to provide a means display a means 
calculate the blood stream per predetermined unit time amount one by one, a means ask for the average of 
the blood stream per [ which is obtained one by one by said means ] unit time amount, and the blood stream 
per said unit time amount and the average blood stream per said unit time amount, on the same screen in the 
ultrasonic diagnostic equipment which searches for the blood rate-of-flow information in analyte based on 
an ultrasound scan, and calculates a blood stream using this blood rate-of-flow information. 
[Claim 6] The ultrasonic diagnostic equipment characterized by providing a means to search for the blood 
rate-of-flow information in the ultrasonic diagnostic equipment which searches for the blood rate-of-flow 
information in analyte based on an ultrasound scan, and calculates a blood stream using this blood rate-of- 
flow information so that the tense on an electrocardio wave may shift for every heartbeat, and a means to 
calculate the amount of 1 heartbeat ejection from the blood rate-of-flow information for two or more 
heartbeats called for with said means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ultrasonic diagnostic equipment which measures a 

blood stream. 

[0002] 

[Description of the Prior Art] A momentary blood stream is obtained by integrating the whole blood vessel 
cross section with the inner product of the blood rate-of-flow vector of each point of a blood vessel cross 
section, and the minute area vector corresponding to it. Generally, a blood vessel cross section asks the basis 
of a circular assumption only for the flow velocity of the dispersed point on a certain rate profile shaft, and 
is asking it for the blood stream using these and the ring-like area of each point. In addition, distribution of 
the flow velocity of each point on a rate profile shaft is hereafter called a "rate profile." 
[0003] Moreover, the amount of ejection per one heartbeat is measurable by adding two or more instant 
blood streams from which the cardiac tense of a 1 heartbeat period differs. Furthermore, a heart rate can be 
multiplied by it and obtained in the amount of 1 heartbeat ejection, the amount of ejection, i.e., the cardiac 
output, per minute. 

[0004] However, possibility of including an error in measurement of such a blood stream for the following 
reasons for various kinds is high. Although the rate profile shaft is being first fixed to the 1 st, the blood 
vessel is mainly moving by pulsation. Therefore, since the physical relationship of a rate profile shaft and a 
blood vessel changes relatively, by the different cardiac tense, the rate profile of a different blood vessel 
location will be obtained, and a rate profile will include an error according to the timing scanned with the 
ultrasonic beam. 

[0005] Moreover, in order to improve the accuracy of measurement of the amount of ejection by one 
heartbeat, it is required for the 2nd to raise a frame rate and to make [ many ] time resolution of an instant 
blood stream. However, if a frame rate is raised, in inverse proportion to it, a sampling pitch and a raster 
pitch will become coarse. Therefore, a rate profile will become very coarse and the measurement precision 
of a blood stream will fall. 

[0006] The 3rd measurable rate range is set as the range which can measure the full speed of one heartbeat. 
Therefore, by the cardiac tenses other than full speed, speed resolving power will fall under the effect of a 
rate blank etc., and the measurement precision of a blood stream will fall in connection with this. 
[0007] A blood stream will be measured as that to which a blood flow does not exist in the 4th seemingly 
according to the black omission phenomenon by the dispersion noise although a blood flow exists actually. 
Since the blood stream of the back run by the abnormalities in a valve is added to the 5th as a minus numeric 
value at the blood stream of forward feed, the true amount of ejection is immeasurable. 
[0008] Although the diameter of a blood vessel changes to the 6th according to pulsation, since flow rate 
measurement is actually performed using the common diameter of a blood vessel by all the cardiac tenses, 
an error arises in the blood stream of other cardiac tenses. 

[0009] Generally to the 7th, the diameter of a blood vessel has been obtained using the rate profile of the 
line where a blood vessel intersects perpendicularly by carrying out the multiplication of the sampling pitch 
to the number of data until it returns from the standup to the baseline of rate change. However, since sample 
volume has fixed magnitude, the error according to the magnitude of sample volume may be included in the 
obtained diameter of a blood vessel, and an error produces it in a blood stream according to this error. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention was made that the situation mentioned above 
should be coped with, and the object is offering the ultrasonic diagnostic equipment which can measure a 
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blood stream with high degree of accuracy. 
[0011] 

[Means for Solving the Problem] This invention possesses a means to scan analyte with an ultrasonic beam, 
a means to measure the flow velocity of a multipoint using the input signal outputted from said scan means, 
a means to detect the neighboring average or the maximum of a flow velocity, and a means to calculate a 
blood stream by integrating with said average or maximum about a blood vessel cross section. 
[0012] 

[Function] Since the blood stream is calculated by integrating with the neighboring average or the maximum 
of a flow velocity about a blood vessel cross section according to the ultrasonic diagnostic equipment by this 
invention, the error of the flow velocity of each location by migration of the blood vessel accompanying 
pulsation is mitigated. 
[0013] 

[Example] Hereafter, with reference to a drawing, the example of the ultrasonic diagnostic equipment by 
this invention is explained. An instant flow rate is measurable by integrating with the inner product of the 
minute area vector of a blood vessel cross section, and the rate-of-flow vector of each location about the 
whole cross section. Since it is not realistic to search for the rate-of-flow vector of all the locations of a cross 
section, the rate-of-flow vector is searched for only about each location on a certain line, and it asks for an 
inner product with the minute area of the shape of a ring corresponding to each location. Here, distribution 
of the flow velocity of each location on a line shall be called a rate profile, and this line shall be called a rate 
profile shaft. The raster or sample connection which generally transmits and receives an ultrasonic beam as 
a rate profile shaft is used. Sample connection means the thing of a line which connects the sample point of 
the same depth among two or more rasters. The count approach is different a little depending on how to take 
a rate profile shaft. The formula at the time of setting a rate profile shaft as a raster below is described. 
Drawing 4 is the explanatory view of this count approach. Setting to drawing 4 , theta is the angle of a raster 
and a blood vessel to make, and die length (crossing length) to which in SP, as for sampling pitch and SP', a 
raster crosses SP and sintheta, and, as for rO, a blood vessel diameter and r0' cross a blood vessel, and i is the 
data number (i= 1, 2, n) of each sample point in a blood vessel, and Vi. The flow velocity of each point 
and Vdi are the direction components of a raster of the flow velocity of each point. 
[0014] 
[Equation 1] 
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[001 5] This formula (1) is the diameter rO of a blood vessel. It is used when using and calculating, and a 
formula (2) is used when calculating using crossing length r0\ Using any an instant flow rate is measured 
should just determine beforehand. 

[0016] Moreover, the formula at the time of setting a rate profile shaft as a sample point below is described. 
Drawing 5 is the explanatory view of this count approach. In addition, they are a raster pitch [ in / on 
drawing 5 and / in LP / the depth of the sample connection concerned ], and LP'. They are LP and costheta. 
Other notations are the same as drawing 3 . 
[0017] 



[Equation 2] 
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[0018] This formula (3) is the diameter rO of a blood vessel. It is used when using and calculating, and a 
formula (4) is used when calculating using crossing length r0\ Using any an instant flow rate is measured 
should just determine beforehand. 

[0019] Drawing 1 is the block diagram showing the configuration of the 1st example. The probe 1 of a 
sector type electronic-raster-scanning mold consists of two or more vibrator arranged by the single 
dimension. In addition, a probe 1 may not be limited to a sector type electronic-raster-scanning mold, but a 
linear type or a mechanical-scanning mold is sufficient as it. The transmission-and-reception wave circuit 2 
is connected to this probe 1 . The transmission-and-reception wave circuit 2 supplies a driving pulse to each 
vibrator of a probe 1 a fixed period, giving transmitting directivity. The inverse number of this period is a 
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repeat frequency of an ultrasonic beam. The reflected wave from analyte is received by the same vibrator as 
the time of transmission, and the input signal can give the receiving directivity of reverse in the 
transmission-and-reception wave circuit 2 at the time of transmission. The transmission-and-reception wave 
circuit 2 makes the cross section of arbitration repeat and scan with an ultrasonic beam according to a 
predetermined frame rate. 

[0020] The rate operation part 4 is connected to the output of the transmission-and-reception wave circuit 2 
through phase discriminator 3. Phase discriminator 3 detects an input signal by multiplying the reference 
signal of the same frequency as transmit frequencies by the input signal. By removing a high frequency 
component from a detection signal, the rate operation part 4 carries out frequency analysis of the signal 
which acquired the Doppler shift signal, subsequently removed the unnecessary clutter component from the 
late body of a motion from this Doppler shift signal like the wall of the heart, and removed this clutter 
component further on real time for every two-dimensional number of multipoints, and measures the mean 
velocity for one frame (this is called "rate image" below) using this analysis result. The sequential storage of 
this rate image is carried out at a frame memory 5. A display 6 is connected to a frame memory 5. 
[0021] The cardiac tense trigger generator 8 is connected to the ECG meter (electrocardiograph) 7. The 
cardiac tense trigger generator 8 collates a frame period with the electrocardiogram which the ECG meter 7 
measured, and detects the cardiac tense corresponding to each frame. This cardiac tense signal is supplied to 
a rate range ROM 9, the diameter measurement section 1 1 of a blood vessel, the back run tense 
measurement section 12, and the amount measurement section 16 of 1 heartbeat ejection. A rate range ROM 
3 is keeping two or more kinds of rate range corresponding to each of each cardiac tense of one heartbeat, 
and outputs a rate range corresponding to the cardiac tense signal from the cardiac tense trigger generator 8 
to the transmission-and-reception wave circuit 2. Detectable full speed is determined according to this rate 
range. 

[0022] The ROI input section 10 for inputting the area of interest (ROI) used as the measuring object of a 
blood stream is connected to a frame memory 5. The ROI input section 10 is a trackball preferably. This 
ROI is set up so that two or more raster or two or more sample connection may be contained in that ROI. 
Sample connection means the thing of a line which connects the sample point of the same depth among two 
or more rasters. In addition, a rate profile is created along with this raster or sample connection. Therefore, 
this raster or sample connection is named a "rate profile shaft" generically below. 

[0023] Moreover, the diameter measurement section 1 1 of a blood vessel is connected to a frame memory 5. 
The configuration of the diameter measurement section 1 1 of a blood vessel is shown in drawing 2 . 
Diameter measurement section of blood vessel 1 la carries out the sequential input of the mean velocity for 
one raster of ROI from a frame memory 5, arranges it along with a time-axis, forms the so-called M mode 
Doppler wave, and measures the path of a blood vessel which changes in connection with pulsation using 
this for every alignment tense from which the plurality of one heartbeat differs. The diameter of a blood 
vessel of each cardiac tense is kept by diameter memory of blood vessel lib, and outputs the diameter of a 
blood vessel corresponding to the cardiac tense signal from the cardiac tense trigger generator 8 to the 
instant flow rate measurement section 14. 

[0024] Moreover, the back run tense measurement section 12 is connected to a frame memory 5. The back 
run tense measurement section 12 inputs the mean velocity of the point (usually central point) of the 
arbitration in ROI from a frame memory 5, measures the period which the polarity reverses, i.e., the back 
run tense period when a back run mainly occurs in diastole, and supplies this to the amount measurement 
section 16 of 1 heartbeat ejection. 

[0025] Furthermore, the profile creation section 13 is connected to a frame memory 5. The configuration of 
the profile creation section 1 3 is shown in drawing 3 . Two or more line memory is contained in line 
memory group 13 a. Two or more memory devices are contained and each line memory memorizes two or 
more rate profiles from which a rate profile shaft differs, respectively. Average processing section 1 3b and 
maximum detecting-element 13c are connected to the output of line memory group 13a. This average 
processing section 13b and maximum detecting-element 13c are alternatively started by directions of an 
operator. 

[0026] Average processing section 13b presents average processing with the mean velocity of the same 
number (point on the same depth or the same raster) of two or more rate profiles, and creates one new rate 
profile. Therefore, if it is set up so that ROI may include the successive range of the blood vessel 
accompanying pulsation, the error of the rate profile accompanying migration of a blood vessel can be 
reduced. 

[0027] Maximum detecting-element 13c detects the maximum in the mean velocity of the jack per line of 
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two or more rate profiles, and creates one new rate profile. Therefore, if it is set up so that ROI may include 
the successive range of the blood vessel accompanying pulsation, the error of the rate profile accompanying 
migration of a blood vessel can be reduced. 

[0028] 13d of smoothing sections is connected to the output of average processing section 13b and 
maximum detecting-element 13c. 13d of smoothing sections carries out smoothing of this new rate profile 
by pursuing the envelope of the new rate profile outputted from average processing section 1 3b or maximum 
detecting-element 13c. The part measured as that in which a blood flow does not exist seemingly according 
to the black omission phenomenon by the dispersion noise by this although a blood flow exists actually can 
be compensated. As envelope processing, any of the various technique of current daily use being carried out 
may be adopted. Here, -the technique called a maximum hold shall be adopted. This technique moves a hold 
mask in accordance with a rate profile shaft. The rate data of the predetermined number which adjoins on 
this shaft are contained in a hold mask. The maximum in the rate data of a predetermined number is 
permuted by the data of the center position of the mask concerned in each location which a hold mask 
moves. 

[0029] The new rate profile created in the profile creation section 1 3 is inputted into the crossing length 
measurement section 15. The crossing length measurement section 15 measures the die length to which a 
rate profile shaft crosses a blood vessel using a rate profile. This crossing length is measured by carrying out 
the multiplication of a sampling pitch or the raster pitch (chosen depending on how taking a rate profile 
shaft) to the number of data until a rate profile returns to the fly-back line from the location beyond a 
baseline. This crossing length is seen off in the instant flow rate measurement section 14. 
[0030] Moreover, the new rate profile created in the profile creation section 13 is inputted into the instant 
flow rate measurement section 14. Crossing length is inputted into this instant flow rate measurement 
section 14 as the diameter of a blood vessel of the cardiac tense when scanning the frame concerned from 
the diameter measurement section 1 1 of a blood vessel from the crossing length measurement section 15. An 
instant flow rate is measured from a rate profile, the diameter of a blood vessel, or crossing length (crossing 
length is used, when applying the formula (1) or formula (3) mentioned above and applying a formula (2) or 
a formula (4), using the diameter of a blood vessel). 

[0031] The sequential output of this instant flow rate is carried out at the amount measurement section 16 of 
1 heartbeat ejection. As mentioned above, a back run tense period is inputted into the amount measurement 
section 16 of 1 heartbeat ejection from the back run tense measurement section 1. The amount measurement 
section 16 of 1 heartbeat ejection checks the cardiac tense when obtaining the instant flow rate concerned 
supplied from the cardiac tense trigger generator 8, chooses only the instant flow rate obtained by the 
cardiac tenses other than the back run tense period in the instant flow rate measured at the 1 heartbeat 
period, and adds these. The amount of 1 heartbeat ejection which does not contain a reflux flow by this is 
obtained. Or a reflux flow will be obtained if it adds only about a back run tense term. 
[0032] The instant flow rate measured in the instant flow rate measurement section 14 and the amount of 1 
heartbeat ejection measured in the amount measurement section 16 of 1 heartbeat ejection are sent to a 
display 6, and is displayed with the image from a frame memory 5. 

[0033] next, operation ****** explanation of this example — it carries out. Before actually measuring a 
blood stream, change of the diameter of a blood vessel of a 1 heartbeat period and a back run tense period 
are measured. In measurement of the diameter of a blood vessel, when using the formula (2) mentioned 
above and (4), it is unnecessary. A driving pulse is supplied to each trembler of a probe 1 a fixed period 
from the transmission-and-reception wave circuit 2, and an ultrasonic beam is repeatedly transmitted in the 
same direction. For every repeat of this, transmitting directivity changes and sequential migration (scan) of 
the ultrasonic beam is carried out according to this. The scan for one frame is repeated with a predetermined 
frame period. The reflected wave from analyte is received by the same vibrator as the time of transmission, 
and the input signal can give the receiving directivity of reverse in the transmission-and-reception wave 
circuit 2 at the time of transmission. In addition, the cardiac tense signal when performing each scan at this 
time is outputted to a rate range ROM 9 from the cardiac tense trigger generator 8. A rate range 
corresponding to this cardiac tense is outputted to the transmission-and-reception wave circuit 2 from a rate 
range ROM 9. In the transmission-and-reception wave circuit 2, it is changed into the minimum, optimal 
rate range in the range which breaks and does not have return. Therefore, a flow velocity which is different 
by the rate operation part 4 of back wash with each cardiac tense can measure with good speed resolving 
power. 

[0034] The output of the transmission-and-reception wave circuit 2 is detected with phase discriminator 3, 
average speed is measured on real time about the a large number point of the image matrix which constitutes 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/23/2006 



JP,07-023951,A [DETAILED DESCRIPTION] 



Page 6 of 8 



one frame from rate operation part 4, and these are displayed on a display 6 through a frame memory 5. 
[0035] ROI is set as the part which wants to measure the blood stream on this rate image by the ROI input 
section 10. It is chosen according to directions of an operator whether a raster or sample connection is used 
as a rate profile shaft. According to this selection, the approach of setting out of ROI is different. Drawing 6 
shows ROI at the time of setting a rate profile shaft as a raster. In this case, ROI is set up so that at least two 
adjoining rasters may be included, and so that the successive range of the object blood vessel where it 
moves by pulsation may be included. Here, they are Ra, Rb, and Rc. Three rasters are contained in ROI. 
These rasters Ra, Rb, and Rc Each is a rate profile shaft. A rate profile is created by each raster each. 
[0036] Moreover, drawing 7 shows ROI at the time of setting a rate profile shaft as sample connection. In 
this case, ROI is set up so that at least two adjoining sample connection may be included, and so that the 
successive range of the object blood vessel where it moves by pulsation may be included. Here, it is LI, L2, 
and L3. Three sample connection is contained in ROI. This sample connection LI, L2, and L3 Each is a rate 
profile shaft. A rate profile is created by each sample connection each. 

[0037] Various the approaches of drawing here of ROI are based on one of approaches. Although you may 
make it draw ROI with four-point directions, it is dramatically convenient if the raster which passes along 
each point, for example by directing two points of a vertical angle, and the graphic form surrounded by 
sample connection are drawn as an ROI. Moreover, it is dramatically convenient if ROI is drawn by being 
decided by magnitude (a raster number and the number of sample connection) of a schedule focusing on the 
point by specifying the central point of ROI. Even if it uses which approach, by setting up as an ROI the 
field surrounded with a raster and sample connection, it becomes easy to grasp the field and rate profile 
shaft which measure a blood stream actually, and is dramatically convenient. 

[0038] If ROI is set up, whenever renewal of a frame is carried out, sequential supply of the data of one rate 
profile shaft in this ROI will be carried out from a frame memory 5 at diameter measurement section of 
blood vessel 11a. Diameter measurement section of blood vessel 1 la develops this data to M mode. This M- 
mode image is shown in drawing 8 . Diameter measurement section of blood vessel 1 la traces both blood 
vessel walls. And it is the diameter rO of a blood vessel of each cardiac tense (spacing of both walls), taking 
a heartbeat synchronization by the electrocardio wave from the cardiac tense trigger generator 8. It 
measures. The diameter of a blood vessel of each of this cardiac tense is kept by diameter memory of blood 
vessel 1 lb. 

[0039] Moreover, whenever renewal of a frame is carried out, sequential supply of the rate data of a certain 
point in this ROI (usually central point) is carried out from a frame memory 5 at the back run tense 
measurement section 12. Back run tense period ta -tb which the polarity of this rate data reverses while 
taking a heartbeat synchronization by the electrocardio wave from the cardiac tense trigger generator 8, as 
shown in drawing 9 It measures. This back run tense period is given to the amount measurement section 16 
of 1 heartbeat ejection. 

[0040] Completion of the above preparation starts measurement of a blood stream actually. Like a 
preparation phase, a driving pulse is supplied to each trembler of a probe 1 a fixed period from the 
transmission-and-reception wave circuit 2, and an ultrasonic beam is repeatedly transmitted in the same 
direction. For every repeat of this, transmitting directivity changes and sequential migration (scan) of the 
ultrasonic beam is carried out according to this. The scan for one frame is repeated with a predetermined 
frame period. The reflected wave from analyte is received by the same vibrator as the time of transmission, 
and the input signal can give the receiving directivity of reverse in the transmission-and-reception wave 
circuit 2 at the time of transmission. 

[0041] The output of the transmission-and-reception wave circuit 2 is detected with phase discriminator 3, 
mean velocity is measured on real time about the a large number point of the image matrix which constitutes 
one frame from rate operation part 4, and the sequential storage of these is carried out at a frame memory 5. 
[0042] And each data on the full speed profile shaft in ROI of the same frame is supplied to the profile 
creation section 13 from a frame memory 5. As shown in drawing 10 at this time, each rate data of a rate 
profile shaft which is different in each line memory of line memory group 13a, respectively is memorized by 
the memory device in order. In average processing section 1 3b, average processing is presented with the rate 
data of the same number of two or more rate profiles, and as shown in drawing 1 1 , one new rate profile is 
created. The error is offset, even if a blood vessel moves in connection with pulsation by this and an error 
arises in each rate profile. Therefore, the effect a new rate profile is influenced by blood vessel migration is 
mitigated. 

[0043] Moreover, in maximum detecting-element 13c, the maximum in the rate data of the same number of 
two or more rate profiles is detected, and as shown in drawing 1 1 , one new rate profile is created. Thus, 
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since each new rate data of a rate profile is the greatest rate data out of each same point of two or more rate 
profiles, change of the physical relationship of the rate profile shaft of a new rate profile and a blood vessel 
location is suppressed seemingly, and the effect a new rate profile is influenced by blood vessel migration in 
connection with this is mitigated. 

[0044] In addition, it is left to directions of an operator whether the new rate profile created by any of 
average processing section 13b and maximum detecting-element 13c is adopted, and the directed new rate 
profile is supplied to 13d of smoothing sections. This new rate profile <A HREF -- = » " - /— 
Tokujitu/tjitemdrw . - ipdl?N - 0000 - = 237 — & — N 0500 - = - one - E_N - /-; - ? - eight - ? - 
_ = __<- six : > - /-- /-- /-- & — N — 0001 ~ = — 111 — & — N — 0552 - = nine — & — N - 0553 -- 
= - 000016 - " -- TARGET - = - "tjitemdrw" - > - drawing 12 - The envelope is pursued and the part 
measured as that in which a blood flow does not exist seemingly according to the black omission 
phenomenon by the dispersion noise although a blood flow exists actually is compensated so that it may be 
shown. A trace of an envelope is carried out by the technique called a maximum hold, as mentioned above, 
and the maximum in the rate data of the predetermined number contained in the mask in each of that 
location is permuted by the rate data of the center position of the mask concerned, moving a hold mask in 
accordance with a rate profile shaft. 

[0045] Thus, the obtained rate profile is inputted into the instant flow rate measurement section 14 and the 
crossing length measurement section 15. In the crossing length measurement section 15, the number of data 
until this rate profile returns to the fly-back line from the location beyond a baseline is detected, and the 
crossing length to whom a raster or sample connection crosses a blood vessel is measured by carrying out 
the multiplication of a sampling pitch or the raster pitch (chosen depending on how taking a rate profile 
shaft) to this number of data. This crossing length is amended within the limits of the magnitude of sample 
volume in this crossing length measurement section 15. The size of the range direction (the direction of a 
raster) is determined by the actuation burst wave number, and, as for sample volume, the direction of 
bearing (the direction of sample connection) is determined by the transceiver focus property. Therefore, the 
multiplication of the actuation burst wave number and the correction factor which changes according to a 
transceiver focus property is carried out to crossing length. Thereby, little crossing length with error is 
obtained. This crossing length is supplied to the instant flow rate measurement section 14. 
[0046] The diameter of a blood vessel of the same cardiac tense as the time of performing the scan for 
obtaining the rate profile concerned from diameter memory of blood vessel 1 lb is supplied to the instant 
flow rate measurement section 14. The instant flow rate measurement section 14 chooses this diameter of a 
blood vessel, or crossing length. This selection is performed according to selection of using any of the 
formula (1) or formula (3) mentioned above, and a formula (2) or a formula (4) to measure a blood stream. 
An instant flow rate is measured from a rate profile, the diameter of a blood vessel, or crossing length. Since 
the heartbeat synchronization of the diameter of a blood vessel is carried out, and since crossing length used 
to ask on real time, even if it uses any, the error of the instant flow rate resulting from change of the 
diameter of a blood vessel is mitigated. 

[0047] Whenever sequential measurement is carried out and this instant flow rate is measured on real time 
synchronizing with a frame rate, sequential supply of it is carried out at the amount measurement section 16 
of 1 heartbeat ejection. This amount of 1 heartbeat ejection is expressed to the display screen of a display 6 
as real time with an image for every heartbeat, as shown in drawing 16 . Observing this amount of 1 
heartbeat ejection, an operator can adjust the contact include angle to the analyte of a probe 1 so that the 
amount of 1 heartbeat ejection may serve as max. Thereby, a too little error in case a rate profile shaft is not 
in agreement with the diameter of a blood vessel is avoided. Moreover, in the amount measurement section 
16 of 1 heartbeat ejection, when two or more heartbeat cycles are completed, it is desirable to establish the 
means which carries out rear-spring-supporter average processing of the amount of 1 heartbeat ejection at a 
number heartbeat. The error included in the amount of 1 heartbeat ejection is further mitigated by this 
average processing. By displaying this amount of 1 heartbeat ejection that carried out average processing on 
the amount of 1 heartbeat ejection and coincidence before carrying out average processing, both comparison 
is attained and an operator's operability and the accuracy of measurement can be raised. 
[0048] As mentioned above, the back run tense period is inputted into the amount measurement section 16 
of 1 heartbeat ejection from the back run tense measurement section 1. The amount measurement section 16 
of 1 heartbeat ejection checks the cardiac tense when obtaining the instant flow rate concerned supplied 
from the cardiac tense trigger generator 8, chooses only the instant flow rate obtained by the cardiac tenses 
other than the back run tense period in the instant flow rate measured at the 1 heartbeat period, and adds 
these. The amount of 1 heartbeat ejection which does not contain a reflux flow by this is obtained. This 
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amount of 1 heartbeat ejection is displayed on a display 6 with an image. 

[0049] As mentioned above, although the case where the amount of 1 heartbeat ejection was displayed was 
described, it is easy to be natural even if it displays the cardiac output per minute, i.e., a cardiac output, by 
multiplying this by the heart rate. As explanation described conventionally, in order to have improved the 
accuracy of measurement of the amount of ejection by one heartbeat, it was required to raise a frame rate 
and to make [ many ] time resolution of an instant blood stream, but when the frame rate was raised, there 
was a problem that a sampling pitch and a raster pitch will become coarse in inverse proportion to it, and a 
rate profile will become very coarse. Here, this problem is solved using the following means. 
[0050] As the 1st means, the greatest frame rate in within the limits of it is set up by judging the upper limit 
of a frame rate. The conditions with which the upper limit of a frame rate is filled are shown in the following 
formulas (5). 
[0051] 

Dand**theta<=**psi ... (5) 

As shown in drawing 1 3 , D is [ raster spacing (include angle) and **psi of the depth based on ROIs and 
**theta ] bearing resolution (distance). That is, if it puts in another way, in the range which does not become 
an undershirt sampling to bearing resolution **psi, and the range in which a raster pitch does not become 
larger than a sampling pitch, raster pitch D and **theta will set up raster spacing **theta, and will raise a 
frame rate according to reduction of the time amount which the scan for one frame by it takes. Thus, the 
obtained frame rate is beforehand set as the transmission-and-reception wave circuit 2. 
[0052] The frame sequence by the 2nd means is shown in drawing 1414 . whenever it considers a 1 
heartbeat period to be 1 cycle and a cycle changes, a time amount **t [ every ] frame sequence [ at least ] 
shorter than a frame period is shifted. Since the cardiac tense to which each frame corresponds by this is 
different between cycles, if the data for a number cycle are collected, time resolution will improve 
seemingly. This frame sequence is realized by the transmission-and-reception wave circuit 2. 
[0053] Thus, according to this example, a blood stream is measurable with high degree of accuracy. In 
addition, although two or more sorts of rate range is beforehand kept to ROM and he was trying to supply a 
rate range corresponding to the cardiac tense of a scan to the transmission-and-reception wave circuit 2 in 
above-mentioned explanation, you may permute by the configuration shown in drawing 16 . The full speed 
detecting element 1 8 in ROI detects a receipt and its full speed for the rate data of the total location in ROI 
from a frame memory 5. It controls by the rate range change-over control section 19 so that the 
transmission-and-reception wave circuit 2 sets up the greatest rate range detectable in the condition that it 
gets down from this full speed, and there is no return, by the cardiac tense concerned. According to such a 
configuration, the optimal rate range for the actual rate of flow can be set up now. This invention of the 
ability to carry out by deforming variously, without being limited to the example mentioned above is 
natural. 
[0054] 

[Effect of the Invention] A means by which this invention scans analyte with an ultrasonic beam, and a 
means to measure the flow velocity of a multipoint using the input signal outputted from said scan means, A 
means to detect the neighboring average or the maximum of a flow velocity, and a means to calculate a 
blood stream by integrating with said average or maximum about a blood vessel cross section are provided. 
Since the blood stream was calculated by integrating with the neighboring average or the maximum of a 
flow velocity about a blood vessel cross section, the ultrasonic diagnostic equipment which the error of the 
flow velocity of each location by migration of the blood vessel accompanying pulsation is mitigated, 
therefore can measure a blood stream with high degree of accuracy can be offered. 

[Translation done.] 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 14] 
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